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cases of prostate cancer patients from three different hospitals were 
investigated: a comparison of the US images before and after the 
correction was performed (Fig. 1) and the shifts of the center of the 
prostates reported. 
 
Results: On the phantom, the correction restored a better match 
between the CT and the US images, reducing the differences to sub-
millimeter agreement for all three liquids. The SOS aberration 
corrections of prostate centroids were on average +3.1 mm (max +4.9 
mm – min +1.3 mm) (Table1). This is in excellent agreement with 
reports in the literature on differences between measured prostate 
positions by US and other techniques, where often the discrepancy 
was attributed to other causes. 
 
  
Conclusions: The US imaging of the pelvic multi-modality phantom 
proved that the algorithm restores a match between the CT and the 
US scans very similar to what would be obtained through a manual 
registration. The test on clinical cases of 15 prostate cancer patients 
showed an average shift of the prostate center position confirming 
that the reported discrepancies between US and other IGRT methods, 
both in direction and magnitude, can be largely explained by SOS 
aberration. Our recommendation is therefore that US-IGRT should 
include SOS corrections for accurate imaging. 
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Purpose/Objective: Stereotactic radiosurgery (SRS) is increasingly 
employed for spinal oligometastasis. For vertebral lesions near the 
spinal cord, high accuracy is imperative. Routine use of MRI in SRS 
permits visualization and contouring of the spinal cord instead of the 
spinal canal. The cerebrospinal fluid (CSF) then no longer serves as an 
implicit organ-at-risk margin. However, spinal cord movement within 
the CSF is conceivable. In this study, we aim to determine the extent 
of (perceived) spinal cord motion as a consequence of MR artefacts 
and subject positioning. 
Materials and Methods: MRI series of 8 volunteers were collected at 
different spine locations (C7, T8 or L2), consisting of combinations of 
T1, T2 weighted and cine MRI sequences. Data was acquired on a 1.5T 
scanner; resolutions 0.5x0.5x2 mm3 (T1, T2) and 0.6x0.6x10 mm3 
(cine). In some scans, the water-fat shift (WFS) direction and -
magnitude was deliberately altered to determine the impact on 
(perceived) spinal cord location. To assess the influence of subject 
positioning, spine orientation was changed with cushions and subjects 
were repositioned twice. Respiration effects were evaluated on free 
breathing cine MRI. Analysis involved rigid vertebral body registration, 
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followed by translations only spinal cord registration. The difference 
between translations of vertebral and spinal cord registrations was 
analyzed (LR, AP, CC) as a measure for spinal cord movement within 
the CSF. 
Results: Reproducibility of registration differences was good; on 
average 0.03±0.1 mm (LR, AP) and -0.2±0.4mm (CC) at T8. Opposing 
WFS (LR, AP) of 2x1.1 mm translate into corresponding registration 
differences of 1.7±0.1 mm in the T1 scans (Figure 1). Opposing 0.3 
mm WFS for T2 scans could not be detected in registration 
differences. The cine MR images did not show spinal cord movement 
due to respiration (or respiration induced susceptibility changes). 
Positioning effects could not be distinguished within reproducibility 
for C7, T8 and L2. For L2, reproducibility was poorer in CC direction 
(SD 1.5 mm), possibly related to the more ambiguously defined equina 
cauda. In two participants, this caused spurious larger registration 
differences in AP and CC directions. 
 
Figure 1. Respective influences of reversed WFS (above, T1 scan) and 
subject repositioning (below, T2 scan) on (perceived) spinal cord 
position inside the spinal canal. For both figures, a grey value match 
on the vertebral body was performed. The WFS is clearly visible in the 
spinal cord area, whereas no effect of repositioning can be observed. 
Conclusions: MR properties and artefacts may influence perceived 
spinal cord location, which may be misleading in determination of 
spinal cord movement within the spinal canal. The robustness of the 
spinal cord position inside the spinal canal against respiration, 
repositioning and spine orientation suggests that the geometric 
accuracy of SRS for spinal oligometastasis remains uncompromised 
within a voxel. 
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Purpose/Objective: The accuracy preoperative staging is crucial for 
esophageal carcinoma treatment. In this study we evaluate the 
capability of diagnostic information provided by 18F-fluoro-
deoxyglucose positron tomography/computed tomography and 18F-
fluorothymidine positron tomography/ computed tomography in 
esophageal squamous cell carcinoma(ESCC) staging. We also evaluate 
whether 18F-FLT PET has the same performance in esophageal tumor 
stage comparing 18F-FDG PET/CT. The advantages and disadvantages 
of 18F-FDG PET/CT and 18F-FLT/CT were preliminary investigated. 
Surgical resection was performed and relationship between PET/CT 
and tumor histology was explored to verify the recognition accuracy of 
preoperative PET/CT.  
Materials and Methods: 26 patients with newly diagnosed ESCC 
underwent preoperative FDG FLT whole-body PET/CT separately. The 
correlation of the same patient’s FDG, FLT SUV and texture 
parameters were investigated using Pearson correlation. Then all 
patients received surgical resection and pathological types were 
obtained. We compare the stage conducted based on PET/CT with 
pathology types to assessing the capability of PET/CT in the 
esophageal squamous cell carcinoma. 
Results: FDG and FLT SUV have obvious correlation value r 
approximately 0.7 and p<0.01. However, only Entropy and Correlation 
have significant relationship between FDG and FLT PET images in 
texture parameters. In tumor stage SUV, texture parameters and 
shape feature have significant difference in corresponding histological 
tumor types and the results were verified accurate after operation. 
Conclusions: The FDG and FLT PET scans have their own advantages 
for ESCC stage as both the radiotracers can reflect the proliferation of 
tumor cells. The PET/CT characteristics have their own moderately 
capability for different type esophageal staging.  
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Purpose/Objective: In recent years, there have been big 
improvements in the treatment of head and neck cancer (HNC), but 
local relapse rates are still higher than in other malignant pathologies. 
Functional studies from PET/CT and MRI are the most promising 
techniques for measuring tumour response and individualising 
treatment. In our hospital, we started a research project (2012-2014) 
focused on quantifying tumour response of HNC patients (#50) by 
serial PET/CT and MRI (Apparent Diffusion Coefficient - ADC). The aim 
of this paper is to present the methodology of the project as well as 
the preliminary results of the two first patients included in the study 
which are used to test the procedure. 
Materials and Methods: For this study we select patients with 
'oropharynx T3 and T4'. All of them will be treated with IMRT (S&S). 
The standard dose to the PTV is 66 Gy. The imaging protocol will be as 
follows: 
-Pre-treatment: MRI study (1.5T Philips Achieva; single-shot echo-
planar diffusion-weighted MR sequence with different b-values) and 
PET/CT study (Whole-body PET/CT,370 MBq of 18F-FDG; GE Discovery 
STE 16). These images will be used for contouring and treatment 
planning. 
- First control (10 - 20 Gy ): MRI diffusion study. 
- Second control (20 Gy – 30 Gy): MRI diffusion study.  
- Three months after the end of the treatment: PET/CT and MRI 
diffusion study. 
For all the studies the patient is positioned using the RT 
immobilisation devices to ease image registration. The geometrical 
distortion on MRI images was checked. Therefore only the central 
slices showing low distortion were analyzed. For each patient and 
each set of images the ADC values, SUV, dose and HU per voxel (voxel 
size: 27 mm3) were recorded of each volume. 
Results:  
 The average initial ADC value obtained for tumour and node volumes 
(Fig. 1A) of two first patients was 1,29·10-3 mm2/s and can be fitted to 
a Gaussian curve with a FWHM = 0,73·10-3 mm2/s (Fig. 1B). Histograms 
show a displacement to the right after radiotherapy sessions.  
Considering only voxels with initial ADC in the range ± FWHM/2, and 
SUV >3 for the first patient, and >1 for the second one, and averaging 
for each volume, we obtain an increment of ΔADC with dose for both 
patients (Fig. 1B). The justification of different thresholds in SUV is 
because the differences in SUV histograms (Fig. 1B).  
